In a previous study, we purified five kinds of thermo-labile antigens (TLA a, TLA b, TLA c, These findings suggested that TLAb might be an essential constituent of the yeast cell wall and play an important role in maintenance of the surface structure of yeast cells. However, the detailed structure of the TLAb has not
been elucidated yet. In the present experiments, the physicochemical and immunochemical properties of TLA b were investigated. MATERIALS were measured using an analytical ultracentrifuge (Hitachi Model 282) equipped with Schlieren optics, Rayleigh interference optics and a photoelectric scanner. Prior to centrifugation, the lyophilizate of TLAb was dissolved in 0.1 m Tris-HCl buffer (pH 8.0), and dialyzed against the same buffer. Sedimentation velocity was measured at a speed of 60,000 rpm at 25.5°C with a Hitachi rotor RA 60HC. The observed sedimentation coefficient was corrected to a value corresponding to a solvent with the viscosity and density of water at 20°C.2) Sedimentation equilibrium was measured at a speed of 9,000 rpm at 4°C with a Hitachi rotor RA72TC. The molecular weight of TLA b was determined by the sedimentation equilibrium method3) and the Archibald method.4) In the calculation of molecular weight, the value of 0.72 was used for the partial specific volume from the amino acid composition.1* Viscosity. Viscosity was measured in an Ostwald viscometer with a flow time for water of 181.5 seconds at 18.4°C. All measurements were made at 18.4°C.
N-Terminal analysis.
TLA b (250fig) was dissolved in 50fi\ of 1% SDS solution and dansylated by the method of (5ml) was precipitated with 33%saturated ammonium sulfate. The precipitate was dissolved in 1 ml of saline, dialyzed against saline and then used as antibody. To 0.2 ml of the IgG fraction, the same volume of antigen was added at various concentrations. The precipitates were collected by centrifugation at 3000 rpm for 30min, and then washed twice with cold saline. The final precipitates were dissolved in lml of 1% Na2CO3, and the protein content was determined by the Lowry method.7)
Zymolyase digestion and determination of TLA b content. Yeast cell suspension (1.5 x 108 cells/5ml in 0.1 m Tris-HC1, pH 7.6) was digested with 2mg of zymolyase 60,000 at 30°C in the presence of0.2 mNa2SO3and 1 MD-sorbitol. Ten mgof egg albumin was also added to the reaction solution in order to avoid degradation of TLAb by the proteolytic activity in the zymolyase preparation and enzyme eliminated from the yeast cell wall.8) Incubation for 20min decreased the absorbance G4660nm)°f tne ceU suspension by 40%. Further incubation caused no more decrease in A660nm. Thirty min later, spheroplasts were collected by centrifugation, washed twice with 0.6 m KC1 and then homogenized with a sonicator (Ystral 7801 Dottigen, Typ: X1020) for 3min. The homogenate was diffused against anti-yeast serum on a 1% agar plate in order to check whether the yeast cell wall was digested (Fig. 3) . A value of 0.0313 dl/g wasobtained for the intrinsic viscosity. This result and frictional data suggest that the shape of the TLAb might be near that of a globular protein.
The electrophoretic test in 7.5% acrylamide gel containing 0.1% SDS revealed that TLA b had a molecular weight of 38,000, suggesting it to be a dimeric form of the antigen.1}
Therefore, in order to clarify the homogeneity of the two subunits, N-terminal analysis was carried out. Only histidine could be identified as the N-terminal amino acid (Fig. 4) . The N- was 5ml. This value is equivalent to 7.6x 10~13g per cell. Thus, the molarity ofTLA b (MW: 81,000) on a cell was calculated to be 9 .38 x 10~18 mol/cell. This indicates that one cell contains 5.56 x 106 molecules of TLAb. Furthermore, 1.5 x lO8 cells corresponded to lOmg offresh cells in weight. From this value, the weight of one fresh cell was calculated to be 6.7x 10"llg. Thus, TLA b could be calculated to comprise 1.14% of a fresh cell in weight by dividing 7.6x 10"13 by 6.7x 10~n, where 7.6 x 10"13 is the total weight ofTLA b per cell. If the moisture content of pressed baker's yeast is assumed to be about 65%, then TLAb would amount to 3.26% ofa dry cell in weight. Furthermore, if the cell wall accounts is covered with mannan linked covalently to protein molecules. Theresults of the present experiment, however, suggest that TLA b is present on the yeast cell surface in addition to mannano-protein and the stabilizing mannan layer or glucan layer on the yeast cell surface.
